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^- ^ 6. 1S s^s]^ ■SlH.-s-^CHydroxamic acid) -fK£*ll ^ ^ *HS^ 

[3W*I 1] 

H 

O 

^ ^<M, Ri ^ R 2 ^ ^i, Ci-io^ <M c 3 - 6 ^ <iM JLsl^l^i; 
R 3 tt CONH, NHCO, CONR5, NR5CO *H , °H, R 5 ^ Ci-10^ IH^I^; ^ 

R^ -(CH)n- ^>1^, n = 0, l^t}. 
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^•ii^- Jl4» M-^M-b "3] -fK£*ll ^^1^1 ^^^^{Hydroxamic acid derivative 

having anti-aging activity and preparation method thereof} 

[tt^ -Ml 

<i> ^ ^ 7 -| is. S^xr -sj-^ I4f i-r^vfl^- ^^^(Hydroxamic 

acid) -fr5Eafl ^ o}o^ ^ls^^l ^rtr 
<2> l] 
<3> H 



R 3 ^r C0NH, NHCO, CONR5, 5E^- NR 5 C0 °]*\ , R 5 ^ ^ S.^ Ci-10^ ^ <=>! :n I ^ 

Rife -(CH)n- ^H, n = 0, l^cf. 




<4> 



#71 R x ^ R 2 ^ Ci-10^ M S^r C 3 - 6 ^ i^^l^l; 
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fe*H tfltb ^l7l5)Jl ^4. ic^-fe ZL ASH 3711 3= 7HS 

^ flx*. ^ f 1 ^(Intrinsic aging)^ s|JM 7] 

±-o] q-o]# ^ o^a-} 7fl^3 o] ^» cfs. sq^ iis}- (Extrinsic 

aging)^ £fl<£^5d ¥ ¥3€ ^H^SL °}*ll iH^Kr 3H^. ^H^^ ^ <M 

^ ^<^21 ^uj-S. ^Al^V T^-SH 31)^-^ 3=^eqxlJL £| tLcq ^ ^ 

-S-^tl #5} ^14 ^aj-^o] ^£)o^ jrjjf <£) ^HS^-fr Q°]7}7\} ^tf. o]^^ 3E|^-S] ir.^^ 

#6. 7 M 7]^^, ^-a^ ^W-. 
<8> 4-^ ^6)1 rrf^. ^3 5E|^ S^, ^ ^ 31) 

* r S*!^ 3=^7]. ££0}^. t&*r, #^Kr ^3E) s^^l ^5£^ 71^ 

(ECM; extracelluar matrix) ^s^Ml ^cf. ECMxr 3.7]} ^ 7>*1 ^*^S. & 

i=f. ECM #*fl£l 2~4%» * r *l*Kr ^-^-fKelastic fiber)<*H, g= *>i^fe 

ECM 70 - 80%* ^1*>JL *ef«^tj-. 4^ 

3711 ^-dtSlfe CI] €-^4 ^B^flfiJ ^ofl 71^1^. o]5jtb "t^H^: ^ 

^ 7H ASH «Br7imol->ll(collagenase)5r <t2fiEllo r *ll(elastase) Q 

■& 71^ ^j^s. HS-^l^Hl (matrix metal lo protease)^ ^AS. ^l^r>^ -I-2r314 <I 

5^H°1 ^-«flE)ol 3t|^. vflo] ^ej.^ ^ol #eHJE=ir A^?\) 

€^€^1 #<H#^. 3E)^ 7\Q<*]x)v\ ±^^91 ^#±7} 

A. 

7>*1 #^#<>1 71^5)01 A>-§-£]^l o i ^ tiflj SllHl^ ^El^q^AV =o] 5)1 B) ic°l 

7fl# SE^- ^:^7ll<d JLiif^ <g:^^l AHJol thermatology therapy, 1998, 16 , 357 -364). *M 
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W fc^r XI^H ^1^S|J7 ^O.q-, 0>2]^] 3£|if6fl tfltt *R- ^ 3 4)3 

3*1 ^oltj-. 

5)]B^oU=if SilHl^, 5flE}i^A> SL^r Ojo) -ft-T^* <£^±=- ^ojrf. ^]E]^ol = - tf 

(Collagenase)^ *o>*^^|j1 SWThe Journal of Investigative 

Dermatology, 1991, 96 , 975- 978). 3= fJr^^Hk^- 3r^«H*1fe- ^sJ-^aMCelastase)^ ^ 

^*8«fl 3* 3*5. 71)^-51^0.^, i£i§<3} eflE^ ^]Bllo]E(Retinyl 

palmitate)* * *r cf^S.^ te^hl: ol-g-tb -fr3E.^S. o] &| ^ 3^1- o^e^I 

^.(Arotinoid)^ tr^U. Med. Chem, 1988, 31, 2182-2192). ^^flfe o>5.^ 3= ^.^g. 
3 nns. 4l7>» S.^^- 2f-t#§ol 7 fl^s]ji 5^31, o]* ^|tj)^>SEl^ol = 

(Heteroarotinoid)e^- tH=KJ. Med. Chem, 1999 , 42 , 4434-4445). 

31 ^|3Eifl( inter cellullar) *r-8-*H ^-g-^H ^Br^ (British Journal of 

dermatology, 1999, 140, 12-17). 3flH]^o]c o) ^S^H € ^-S 

3} g ^^l^Kcarboxylic acid)^-S c»l^<>|^ uJ-Ej-^rf. ^aja^A]- 
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(carboxylic acid) eflBj^ol^ ^7} Jl^S M-B^tt^I ^-^AS ^-g-*H aj- 

•M: ^Tfl ^-ol^-o.^. 3j-g-^(Chera. Pharm. Bull, 2001, 49 , 501-503). 

:13> o}5.B)^ol^^ lffl2:*>0_3. 5l]Bli=.^!^ 4 A] tfl^tt ^^l^. ^S^o] ^ 7fl 

^>s.4a]av^. tfl^Hr o. £ ^s.oi ^=13L &t}. ai^iq ^ji^} 

oiajtb ^lH^KHVs] -fr£*l|7> ^efl^l A>-g-s]c>| ^ 

IL±.9l #5^-711 M-^Ml ^3*fl, £-^Kr JL^^l ^5}^B)1^H1^ ^^^1 Jl^ 
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#^ 2004/5/28 



=16> *l = ^HKHydroxamic acid)£r ^r°l-g: (chelator )S. ^3 ^3*1 M^tJ-. 

= <S] ^S^^I ^8-8: ^JL^ ^ = ^-^71 (car bony 1 group )^ ^l^rtr 6 >^1 

^ ^=^.Al7l7> ^o|^4 afliflol^ W&tt. 

■17> g= *1H^ -Sl^.S.Al7l7> ■%■<>]•£:-& 

(carboxylic acid) s)- Tj-^rtr ^3)3. A>-g-^ ^ o]eltt ^l^^Kr^l ^2:3*1 

°l-§-*M *fl3.£ sjlE]^ols.s. tg-^^ai, eflH^oiAV <r-MI(retinoic acid 
receptor W i:S(agonist )S. 3j--g-^ ^"^rS^. -&1 H. ^-Sster^ 7> 

:19> [J|.^ 1] 



^ ^4H f R X ^ R 2 ^ Ci-io^ ^ C 3 - 6 ^ ^ ^<>lal; 

R 3 ^ C0NH, NHC0, C0NR 5 , Site NR 5 C0 <>H , °H, R 5 te ^r±. SE^ Ci-i 0 ^ M°lJi; £ 
R^r -(CH)n- oH,n = 0, l^cf. 
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:23> 3ith •& #7) S*«H 1^ c-^KV -fj-S.:*f|-i- *)l^Hf- ?Jo]r}. 

;24> ^"71 JJ.«H 151 -R-SLSfl-i- *l]2:*Rr 4^ 

-§-Al^ 0}u]B. n>T=i=. ^Tfl; 

26> 2) 2.^ BflellH^ell^H^ *>-§-X|^ o>p1= nVs.^ Ml; 

: 27> 3) #7l MH*I ^o>p]t=cq <5H^iM QQg. x\&-5}^ Ml; 

^NH^Hf Ml; $ 

29> 5) ^"71 7>^^-«fl» ^fl ^£ ^ ^^l^r M)i 

:si> s.§) > M1<*IM ^^s.^-a> 4|2*Kr -a^H Jil/till 71 



32> ol^>, -g- Sr]- ^3 6.3. Ajt^t}. 

33> ^ofl^ »|2:*Hr AflS^r 7fl^5l 5fl^^o]co] -B-JESflir ^li^ ^ 

3*1 <$SL^ t&3\. ^ 7H ^12 ^ $X^. 

34> ^ f ^ gjj ^2:^^- ^iUS *\}^^ l^r 

35> a ) ^2^i4 wflii 4-o>Plii ^SoflolH JSEfe- 4-4 c l ^ °H1H^> ^iH^l S^- 

-g-A]^ «S«HE *)l£^Kr Ml; 

: 36> b) €^>pls.^ o}v]B. £^3. *l^Kr Ml ; 
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39> § 5Lf-H:4. 

40> ^6)| tche- ^2:^^- ^}7l «V-g-^ ^-*fl iLt} ^-xfl^o.^. -g^W. ^ , #7] 

4 i> 1] 




42> ^"71 ^ ^<M, Rl ^ R 2 ^ Ci-io^ M C 3 - 6 ^ uLBW^, R 5 ^r 

3^ Ci-io^ £ 

43> -(CH)n-olJi, n = 0, l^cj-. 

:44> -f Aj oflifl #S.S.5L#^^-ir ifflS-M tflefl 1.2 *}-§-*M 
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«>-§-*H hJ!5~oHi= *8<%&^. o] *}-%-^r ^ -MSfe- s)^. N-^ 

^Bfls 1.2 ^ ^ A>-g-^H 7>^ «VM^X|fe 

*}-8-*fe #4. ^b-§-^r£.fe 10~20°C7> 7}^- o]^-^o]^ , oljLt^ ^ 

^7l7> -g-o]§}.*| ^Ji, tiV^ofl 20°C ^SL^fe 7H ^§ ( ]s) tij- 

°1 ^(sodium hydride)* tea"M:E.<£] 1.2 ^wlS., °M ^^}^S. i|2oH£S] 1.2 
tilS. ^--g-W. Stb M ^^M^Sfe- «S£ ttfl^, oflig-, «S£ WSE °1 

Hit, IS£ tert-^ ^-g-^fr *r 

46> ZL^t^ dH^it 6 ! ^7l7> ^l^rSl^l $\^o}v)ZL<% o>n}jE. ^efl <£Q7]7\ 

^ Xfofl tfl*IH 1.2 #^=0.3. AH-tttq-. c l fJNS. -g-^flS^ ^B^, N-^l€ = 
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-g-'flS Sj^cq^- A>-g.*>fe ^o] ^-g-^JEfe 0~10'C7> 7># olAj-^ol^, o] 

:48> ^6j| *|££Aj.A} -frH^l* ^lS^Kr J£ IhtlSl *H^§-^ 2^r 

:49> a ) o]-^^^ pfl^ Bj|5|l = ^l<5lH« #-g-*l^ >fflsa}nl2= 3^#-i: *HS*Hr #31 ; 

; 5o> b) ^€ €soi-pis.^ o}v)iE. m^g- Ms. *m*Kr 

s2> d) afls^ #4 o>t=i ©jav^ yv-g-A]^ -fK£« ^lasHr #31; 

:53> « °1* *M tiV-g-^ 2ofl U^^t}-. 

S4> [^r-M 2] 
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:55> ^71 ^ ^o\}*\, Ri ^ R 2 ^ Ci-io^ Sfe C 3 - 6 ^ ^^H^, R 5 ^ ^ 

:56> -(CH)n-^l31, n = 0, 

:57> ^ f ti>-g-Al lc >,j*| ^ ofl ^ #5.5.5L-§-#<* -fc ^}-g-*H £t ^fl^lH.^ 

:58> ^-71^ ^ ^atU^ofl ^ 3fl "S^l^r 3**^1 1^ *1 "frS^ ^1 3 Si 

j — 

; 59> 1, N-[4-(N-*lH.^Al ^VS.^)^^]^^^, 

: 6 o> 2) N-[4-(N-*|£.«H 7Wa^)3i|l^][4-p)1^3(|^]^l-s^.Alo> D lH., 

«> 3, N-[4-(N-^1^a] 7>«V2- < a)sfl>d][3-^I^5(|id]7>3.^-Alo>pls. > 

*> 5, N-[4-(N-*|J=.-SM 7>w}£^)3J|l^][4-HS.^4^]^^l 0 > i:i l^-, 

«4> 6, N-[4-(N-*lS.^-Al 7>H>2.<a)5fl 1 d][4-o] ; iias^3il^]7> = ^l <:, > i:i l^-, 

«5> 7, N-[4-(N-*1=^-a1 ?l-Bl-£^)5fl^][4-^i5fl^]fl-3^1 <i MH l 

«6> 8, N-[4-(N--&1H^-a] 7>w>S.<a)5ll^][4-tert-¥-m5n^]^^l d HS., 

«7> 9, N-[4-(N-*ll=-§H 7>wVS^)3f|l^][3,4-^pfl^5()^]7>34^ 0 HS., 
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«8> 10, n-[4-(N-*1J=sa1 7>w};E.^)^]-N-^€-^ d M^, 

®» 11, N _[4_( N _-grlc^-Al ^>H>a.«a)^^]-N-ti||^-[4-^Mli]?>a-4Al6>Tils., 

™> 12, N-[4-(N-*lS.S-Al 7>ti>S.^)3Jn^]-N-^)m-[3-"fl€4^]^^] <: »> u l^- ) 

71> 13, N-[4-(N-*]E.s-Al 7Vw>£^ 1 d]-N-^] ^-[4-«4 *M ^3 4*1 c}n] h. , 

?2> 14, N-[4-(N-Sl3=4*l 7'>i3>a<a)5|l^]-N-^^-[4-HS.€2il^]^4^ <:, HS., 

?3> 15, N-[4-(N-*|J=4*l 7>w>S.^ ) 3)1 ^ 1 -N-^ll m-[4-^l 3E]] ^ ] 7} h j^X| o>n] = , 

16, N-[4-(N-*|=^l 7>w>a^)^^]-N-^im-[4-^-€^I^]^^l 6 V^lS., 

75> 17, N-[4-(N--S1^a1 7>Hl-s.^)3Jll^]-N-^€-[4-tert-^-€5l]^]7 r >^.^l d 1-i 3 l^, 

: 76> 18, N-[4-(N-*1J=^-a1 ?M£^)^]-N-1i-[3,H1isfl^]?}24 A l 6 H^, 



™> 19, N-[4-(N--&] 3=4*1 7>«>S.«g 

78> 20, N-[4-(N-*|=4a1 7>ti>2.^ 

79> 21, N-[4-(N--&l=4*l ^VS.^ 

«o> 22, N-[4-(N--Sr|S.^-Al 7>w>5L^ 

31> 23, N-[4-(N--&lS.S-Al 7>«>£.^ 

«2> 24, N-[4-(N-*l=4*l 7>w>S.^ 

«3> 25, N-[4-(N-*l=-^-Al 7Vw1-a.^ 

«4> 26, N-[4-(N-*l=4 A l 7>w>2.^ 

85> 27, N-[4-(N-*|S.^l ^J-JE.^ 



■4 4 ) * * ] [4-ofl « 4 id ] a 4 *1 s. , 
*4 «)34 Ti ] [4-5. s^M ^] s 4*1 <>>«1 s. , 

*H « ) 34 ^ ] [4-^-^5)1 ^ ] 7V = 4*1 <>W S. , 
« ) * ] [4-t er t-*«| ^ ] 7>^4*1 *W S. , 

*4«)J4>i] [3, HIMTdlW^l^lH, 
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«6> 28, [4-(N-«lH.^-A] 7}w>2.^)^]-N-iffl^H:!= , 

«7> 29, [4-(N-§l=.^l ?>y}£<g)5ll^]-N-[4-^m5|]^]^^l< : >M^-, 

«8> 30, [4-(N--5]^aT 7'M£«a)3Jll^]-N-[3-^l€5il^]^^l< : »> 1:I l^- > 

S9> 31, [4-(N-^l^Al ^>w>S.<a)5ll 1 d]-N-[4-^^5n i d]7'>s^-Ald-|.p]^ > 

so> 32, [4-(N--&l=^l 7]-w>s.«g)3i|l^]-N-[4-HS€^^]^>S.4^1 <:> H^-, 

si> 33, [4-(N-*1^a] ?>w>S.^)3j|l^]-N-[4-ol4iHS^^l^]7>s.4^ <: 'H^, 

92> 34, [4-(N--*l:=4IH 7'>ia>s.^)3|l^]-N-[4-^-^5il^]^s^.Alo>pl^ > 

S3> 35, [4-(N--&1=^-a] 7>w>S.^)s|l^]-N-[4-tert-^-m5ll^]^4 A l <:, > 13 l^-, 

94> 36, [4-(N-^lH.s.Al ^a>S.^)3Jil^]-N-[3,4-^^^5il]^]^]-s.^o>Pl^ ) 



95> 37, [4-(N--&l=^l ?ME^)^]-N-"I1+I^HH, 

96> 38, [4-(N-*l:EL-IH 7>wVS.^)3f|l^]-N-^€-N-[4-^1^3E|l^l]7>^4^1 0 > TI l^-, 

97> 39, [4-(N-*li=^H 7'>ia]-s.^)^ 1 d]-N-^|^-N-[3-^m5l|^]^^l 0 > u l^, 

98> 40, [4-(n-§1«a] ^>ia>2.^)5il^]-N-p)im-N-[4-^m^l^]7>s^-Alo>p]= , 

99> 41, [4-(N-^^Al 7VtiVS.^)3n^]-N-ofl^-N-[4-SS.^s|l^]7]-s^-Alo]-TilS., 

oo> 42, [4-(N-^j=-IH 7>w>a<a)2fl^]-N-p|l^-N-[4-ol4 1 H^^5ll 1 d]7'>=4^1 c:> > D l^, 

oi> 43, [4-(N-*l^Al ?l-w>S-^)^^]-N-^l^-N-[4-^-^3ll^]7'>=4^ c, > i:i l^-, 

02> 44) [4-( N _§]^s.a1 7>w>s.^)3E(|^]-N-T 1 )m-N-[4-tert-^-€^n^]7'>=-^-^ 6 M^, ^ 

03> 45, [4-(N-*lJEL4I=.Al ^B>s.<a)^l^]-N-^^-N-[3,4-^pfl^5|l^]^4^ <: >H^ 

04> f- # ^ fli*. 
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eilBl^^> ^-MKretinoic acid receptor H <^>5iq^3.(agonist)S ^j-g-^H , £1] i^o] s. 

^Al^oll ^3*1 S*^^ ^31^ 7>^1 *Hl7fl ^O] 

07> [AjAl<^l i] N-[4-(N-tl£^Al 7 r «r^)^l\iM^ 0 r*l^ z\]2i 

08> 20.0g^l ^a^>(0.16mol)^: ^s)^! 250ml ^°)3L, 10 "C ^^HM # 

S.S.5L#av<^ 23.1g(0.21molMr 30£- ^7>^^-. #^0^ 2Al# ^ 

o^^H ^71* ^ ^^#(30. 2g, 0.15mol)^- ^514. *flm <>H^ ^S^HH 

24.1g(0.16mol)^: ^sl^l 250ml<>ll *°)5L, 101C U*MHH vgz}-^ £ &A<%*\ 

30^: ^7>*>^rf. ^7>S. 2*1 jutij-^- ^ -g-pfl* #^*j-jn. ^A>» s>£H|ig 

300ml ofl ^, ^*H|^ 5% ^Aj-4 Afla^ji afr-OT-^MI-M. ^aJhJ-o. 7 y 
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^>ii^^H^)^lSoflolH(34.7g, 85% ^)» Jil*|3. 
-09> *\M 4-(Jfl^ ^^^1^)^12:^ olH(34.7g)» ^-i: 500ml<Hl ^#<H 3 

KOH 10% -g-S? 50ml* ^jI 3*1 # 32^51^. ^ ^3^-^ 

JL*I1« <^4*H # ^tt°J 4-(sfl 1 d ^ViL^ o} U ] ic .)^l2:Ai : (26.2g, 80% ^#)^r £&t}. 
.io> Aj^^ 4-(s|l 1 d ThJi^ o>pli L )i^^A>(24.1g ( O.lOmol)^- ^e)^ 200mHl ^°]JL, 10°C 

HJ^HH ^€ 22.9g(0.13mol)# 30^: -^<?1 ^7>§V^^. #£r°lM 

2Al# 3 i&-§-^-§- °)^?>}JL <x-jr aJMSH ^^#(38. 7g, 0.12mol)^r <£9X 

•!!> 6.9g^ ^ ^^(O.lOmol)^: 100m H *r<>ljL f 10*0 Ut^M v ^ z t 

*H & #7lHH ^^S-^- 30^: ^7>iS>^cf. ^7>S 2*R> ^-°> ^ -§- 

*fl» ^^-*>oL ^A>» ^a>^1^ 300m HI ^-^1 ^, 5% <g4K4 ^iHrS. 

N-[4-(N-«lS.^l ^^M^H^C 16. 6g, 65% *1 

•12> TLCCs^m:^^ = 1:1); R f = 0.53 

13> lH NMR(DMS0-d 6 ) : 611.23(s, 1H), 10.39(s, 1H), 9.04(s, 1H), 8.01(m, 5H), 7.64(m, 
4H). 



.14> [^H 2] N-[4-(N-*l 2=^*1 7>«VS.^)34|^l][4-^^l^|^]^>s4Al6>pl = iq *)] : 
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15> tfl^ofl 4-^^ A>-g-*>fe ^)^3L, 14 

-§-^H ^#(11.9g, 44%)^ JL^flS. £&i=h 

ie> TLC(i-4H^:*Kl- = 1:1); R f = 0.51 

17> X H NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.41(s, 1H), 9.07(s, 1H), 7.94(m, 4H), 7.80(d, 
2H, J = 7.8Hz), 7.49(d, 2H, J = 7.8Hz), 2.33(s, 3H). 

18> [^Al^} 3] N-[4-(N-*l<=^-Al ^VS-^)ill^][3-^m5(l^]^^l <5 H^ ^ 

19> rflA]^ HflS^ A>-g-§>^ *]4]z>}31, *lX\d\] 1^ A> 

-g-«H ^#(11.2g, 43%)^: Jl^S. -SSM. 

20> TLCCs^l^:^}^: = 1:1); R f = 0.50 

21> !H NMR(DMS0-d 6 ) : 811.21(s, 1H), 10.39(s, 1H), 9.05(s, 1H), 7.90(m, 6H), 7.23(m, 

2H), 2.40(s, 3H). 

22> [^H 4] N-[4-(N--grli=-lH 7>w>£^)3i)^][4-on^5il^]^>s^-AldVnl^^ X| 2: 

23> i£l2AV tfl^Oofl 4-oflig tiflS-^* ^>-§-*m ?A-§r *\]£\-5}5L, ■U^}^} m- ^-^r A> 

-B-^H ^-^#(11. 4g, 39%)^ *]^o} al^lS. ^^tf. 
24> TLC(^°fl€:^l^: = 1:4) R f = 0.54 

25> !H NMRCDMSO-dg) : 611.20(s, 1H), 10.43(s, 1H), 9.05(s, 1H), 7.91(m, 4H), 7.81(d, 

2H, J = 7.8Hz), 7.50(d, 2H, J = 7.8Hz), 2.51(m, 2H), 1.19(m, 3H). 
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26> 5] N-[4-(N-*|2=£M fm^^lI^Sl^^]?^] 6 }^^ 

27> te^V tfl^ofl 4-^S^ *>-g--SKr %-6r 7%£\-5}5L, 1^ «^^r 

*>-8-*H ^#(12.5g, 42%)-ir jLxftg. <£&t}-. 

28> TLCC^Hli:^ = 1:1); Rf = 0.55 

29> *H NMRCDMSO-dfj) : 611.23(s, 1H), 10.40(s, 1H), 9.03(s, 1H), 7.92(m, 4H), 7.83(d, 

1H, J = 7.8Hz), 7.48(d, 1H, J = 7.8Hz), 2.60(m, 2H), 1.51(m, 2H), 0.95(m, 3H) . 



30> [^aH 6] N-[4-(N-*l:ELS-X| 7>w>2.«a)3|]^][4-ol4i = S.^3n^]7l-s4Alo>nl^ ^ 

31> laflSAV tflAlofl 4-^1 ^S-^V* *V8"SHr ^)^}JL, ^1 ofl 1^ ^ 

*>-g-*H -§Ml-(14.3g, 48%)-g- JL^\S. <£9X**. 

32> TLCUfc<HI^:*K!: = 1:1); R f = 0.50 

33> iH NMR(DMS0-d 6 ) : 811.20(s, 1H), 10.41(s, 1H), 9.07(s, 1H), 7.94(m, 4H), 7.80(d, 
2H, J = 7.8Hz), 7.49(d, 2H, J = 7.8Hz), 2.80(m, 1H), 1.30(d, 6H, J = 6.9Hz). 



34> [^H 7] N-[4-(N-*l^Al 7>ti>a^)3jfl^][4-^-m5ll^]^4^< :> M^ 

35> teA> tfl^ofl 4-^-1 A>^>fe ^ *\)£\15}JL, ^}*\] 1^ 

-g-*H ^#(12. 8g, 41%)-§- Pl^S] al^flS. £&t}. 
36> TLCC^HI^:*^ = 1:1); R f = 0.53 

37> lH NMR(DMS0-d 6 ) : 11.20(s, 1H), 10.42(s, 1H), 9.06(s, 1H), 7.94(m, 4H), 7.80(d, 2H, 

J = 7.8Hz), 7.49(d, 2H, J = 7.8Hz), 2.60(m, 2H), 1.60(m, 2H), 1.41(m, 2H), 0.95(ra, 3H). 
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38> [^Alofl 8] N-[4-(N-«|S.^-Al 7>u>a.^)5|l^][4-tert-?-m5ll^]^4^ (:> > D l^ ^lS 

39> ifflaAV tfl^ofl 4-tert-^-m A]~g-^ *fl^*Ka, 1^4 ^ 

^ *V8-sH ^#(11.8g, 46%)# jL*fl3. ^5S^. 

40> TLCCJ^Him:^ = 1:1); R f = 0.51 

41> 1H NMR(DMS0-d 6 ) : 11.20(s, 1H), 10.41(s, 1H), 9.07(s, 1H), 7.92(m, 4H), 7.81(d, 2H, 

J = 7.8Hz), 7.51(d, 2H, J = 7.8Hz), 1.25(s, 9H). 



H^H 9] N-[4-(N-«|S.^-Al 7>»>S.«)^|ld][3,4-c|ti||^ld]7>S^l<>>Til = ^ 

*>-8-*M ^#(11.9g, 44%)* Jl^lS ^satf. 

TLC(3/*HI€:*I*]: = 1:1); R f = 0.53 

X H NMR(DMSO-de) : 611.23(s, 1H), 10.40(s, 1H), 9.05(s, 1H), 7.93(m, 3H), 7.80(d, 
2H, J = 7.8Hz), 7.50(d, 2H, J = 7.8Hz), 2.47(s, 3H), 2.45(s, 3H) . 



[€*H 10] N-[4-(N-*1^^-a] 7>w>s.^)3|]^]-N-Pll^-^l^«i>Pl = ^ 

1^1 #3H*| ^€ 4-(5|] , d 7>iL\i<>V*li0'ffl^ o lB.(34.7g > 0.16mol) 

1- N,N-^^]^S#c,>nl= 250m 1^1 ^-^Jl, 10 "C U*r^-<*IH ^z^c*) ic]-§- sH^sH^- 
(20. 7g, 0.16raol)» N,N-^pfl^[5.#o>p] c 50 m Hl ^ 37>*>$|r}-. o] tiV^-^ofl 

2. ^m(32g, 0.16mol)^r ^7>-S>al «}-§-^* 1*1 # ^7} M&S}^. ^7>S 2*13: ^-<£ 
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3 -g-^fl* ^^}al ^Hl^i 300m H] ^91 li -g-^-g: 5% ^ 

(33. 5g, 85% 4^)« *H ^Sa^-. °1 "J-^^- 14 

^ ^^#(12. 8g, 38%)* j1*||3. £584. 

148> TLCC^^l^:^^ = 1:1); R f = 0.52 

l49> 1H NMRCDMSO-de) : 611.23(s, 1H), 10.39(s, 1H), 9.04(s, 1H), 8.01(m, 5H), 7.64(m, 

4H), 3.32(s, 3H). 



•50> [^*H 11] N-[4-(N-*1^a] ^Vs. < a)^m]-N-^l€-[4-Dll^3il^]^>s^-A]d>p]^o 1 ^ 

3* ^l^«->al, 104 >M-8-*H ^#(12. 2g, 44%)* -n^JL 

52> TLCQ^flli:^ = 1:1); R f = 0.53 

53> !H NMR(DMS0-d 6 ): 611.21(s, 1H), 10.41(s, 1H), 9.08(s, 1H), 7.94(m, 4H), 7.83(d, 
2H, J = 7.8Hz), 7.52(d, 2H, J = 7.8Hz), 3.30(s, 3H), 2.45(s, 3H) . 

54> [<£X\c% 12] N-[4-(N-«1=s-Al ^>JE.^)^l^]-N-^l^-[3-^m^|^]7>s^.Alo>pls.tfj ^ 
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*r ^^r ^1^1^, 104 ^^tl- ^-^l"(12.2g, 44%)* 

56> TLC(^^]^:«]^ = 1:1); R f = 0.51 

57> !H NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.43(s, 1H), 9.07(s, 1H), 7.93(m, 6H), 

7.20(m,2H), 3.32(s, 3H), 2.44(s, 3H). 

58> [^H 13] N-[4-(N-*l=«H 7>w>2.<a)3)l^]-N-T3fl^-[4-o1im5|)^]^=-4^1 <:, MS.^ *fl 

^ 3# ^}^}JL, >M*H1 104 ^>-8-*M ^#(10. 4g, 42%)-i: Jl^llS. 

60> TLCC^:^] 1 !:^^ = 1:4) R f = 0.50 

61> !H NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.43(s, 1H), 9.05(s, 1H), 7.91(m, 4H), 7.81(d, 

2H, J = 7.8Hz), 7.50(d, 2H, J = 7.8Hz), 3.31(s, 3H), 2.51(m, 2H), 1.40(m, 3H). 

62> [^H 14] N-[4-(N--arl^^1 7MS-^)5ll 1 d]-N-^l€-[4-5.S^3E|l 1 d]7'>=^]^M=^ 
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H}^ ^ *\]4\ls}JL, 104 ^-i: A}-g-3H ^Hl"(11.4g, 43%)* ji^l 

64> TLCC^Hl^:^ = 1:1); R f = 0.55 

65> !H NMR(DMSO-d 6 ): 811.23(s, 1H), 10.40(s, 1H), 9.03(s, 1H), 7.92(m, 4H) , 7.83(d, 

1H, J = 7.8Hz), 7.48(d, 1H, J = 7.8Hz), 3.34(s, 3H), 2.50(m, 2H), 1.51(m, 2H), 0.95(m, 
3H). 



66> 15] N-[4-(N-*l = ^l 7>B>3L^)3fl^]-N-^|^-[4-6l4i=S.^ifl^]^-s^l^l 

67> ^aHI 6^ ^^r 4-[(4-^l^iHS€5ll 1 d)^^< :> >^^] 1 ffl^ c, fl c> lH» 

^>-§-^fe 3* ^l^, ^*H1 104- *V-8-*W ^#(10. lg, 40%)* *]^ 

68> TLC(^^3r°fl ^ : = 1:1); R f = 0.50 

69> iH NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.41(s, 1H), 9.07(s, 1H), 7.94(m, 4H), 7.80(d, 

2H, J = 7.8Hz), 7.49(d. 2H, J = 7.8Hz), 3.35(s, 3H), 3.0(m, 1H), 1.30(d, 6H, J = 6.9Hz). 

?o> 16] N-[4-(N-^^^l n«VS.^)^^]-N-^im-[4-^^5ll^]n^-^l 0 > 13 l^ *Q 

2: 
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3* *H^}^, <3*H 103|- ^#(12.1g, 47%)* ji^s. 

? 2> TLCCa^l ^ : = 1 : 1) ; R f = 0 . 53 

73> X H NMRCDMSO-de) : 11.23(s, 1H), 10.41(s, 1H), 9.03(s, 1H), 7.92(m, 4H), 7.83(d, 2H, 

J = 7.8Hz), 7.53(d, 2H, J = 7.8Hz), 3.30(m, 3H), 2.49(m, 2H), 1.60(m. 2H), 1.41(m, 2H), 
0.95(m, 3H). 

74> 17] N -[4-(n-*1=^1 7>wf2.^ )3j|l^]-N-^^-[4-tert-^-€3il 1 d]^^-Al<5>Pl^ 

75> i£X\6\] 8 <q 4-[(tert-^-€^ll^)^m^ <:> > D l^]te^ a> 

-g-*Hf ^-i: ^l^*>ul,. -gXH ios). A>-g-^ ^#(11. lg, 43%)* j7 

SIliiL 

76> TLC(2l^^:^^ = 1:1); R f = 0.51 

77> !H NMRCDMSO-de) : 11.21(s, 1H), 10.41(s, 1H), 9.05(s, 1H), 7.90(m, 4H), 7.79(d, 2H, 
J = 7.8Hz), 7.43(d, 2H, J = 7.8Hz), 3.32(s, 3H), 1.25(s, 9H). 

78> [^aH is] n-[4-(N-*|E.^-*1 7>w>s<g)3il^]-N--p(l^-[3,4-^^€sll^]^^l c >M^ 

5] 
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•°r*>^ ^l^^VJl, -M*H 10^ ^}-§-*H ^l-(12.2g, 44%)^ ^ 

so> TLCCs^l^:^^" = 1:1); R f = 0.52 

81> !H NMR(DMS0-d 6 ) : 611.25(s, 1H), 10.43(s, 1H), 9.07(s, 1H), 7.94(m, 3H), 7.82(d, 

2H, J = 7.8Hz), 7.49(d, 2H, J = 7.8Hz), 3.30(s, 3H), 2.48(s, 3H), 2.45(s, 3H) . 



82> 19] N-[4-(N--&l^Al ^>ti>s.oj pfl^)iEi]^]^l^ol.pl = ^ ^ 

^ ^ll^^JL, 14 ^oj^- A>-g-^ ^-^#(10. Og, 39%)^: 

84> TLC(2:^1€:^^ = 1:1); Rf = 0.53 

85> !H NMRCDMSO-de) : 611.23(s, 1H), 10.39(s, 1H), 9.04(s, 1H), 8.01(m, 5H), 7.64(m, 
4H), 3.20(s, 2H). 

86> [^aHI 20] N-[4-(N-^1^a] ?}v}3-<£ ^11^)21)^] [4-^1 ^] ^ ] 7> = 4*1 ^ 

87> v\]*g 4-o}v)±_ «2io|E tgAl^ 4-«}Pli: 2)1 ^MlB^ ^1^. iiEilHt A>-g-^ 3} 

■i: ^^Jl, ^*H1 25+ ^°J*V H}^* A>-g-^ ^-^#(11. 9g, 44%)^: -lL^S 

88> TLC(^^1^:«]^ = 1:1); R f = 0.52 
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89> 1H NMRCDMSO-de) : 611.22(s, 1H), 10.41(s, 1H), 9.07(s, 1H), 7.94(m, 4H), 7.80(d, 

2H, J = 7.8Hz), 7.49(d, 2H, J = 7.8Hz), 3.21(s, 2H), 2.45(s, 3H). 

90> [<£*M 21] N-[4-(N-*|H.«5-Al 9}v}5L<& 

* 2\)4\^5L, <£X[<% 34 *}~§-*H ^#(11.9g, 44%)^ *1^£] 5L*\)S, 

92> TLC(a4M| € : = 1:1); R f = 0.52 

93> m NMR(DMS0-d6) : 611.20(s, 1H), 10.40(s, 1H), 9.04(s, 1H), 7.91(m, 6H), 7.22(m, 

2H), 3.21(s, 2H), 2.44(s, 3H). 

94> [^AH 22] N-[4-(N-*]=^l =?}v\5L<g [4-^M^]7>S^<>>wlS.^ ^fls 

95> nfl^ 4-o>p] it ^02:^1 tflAjofl 4-6>P]i: SAHIB'S: Pf|^ iiE|H§ A>-g-^ % 

-§r x\]4\is}JL, -jjA-H 4^ *1~8-*M ^#(12. 9g, 45%)^: uLSflS. 

SB*. 

96> TLC(2^H11i:^^ = 1:4) R f = 0.50 

97> 1H NMRCDMSO-de) : 611.20(s, 1H), 10.43(s, 1H), 9.05(s, 1H), 7.91(m, 4H), 7.81(d, 
2H, J = 7.8Hz), 7.50(d, 2H, J = 7.8Hz), 3.21(s, 2H), 2.51(m, 2H), 1.40(m, 3H). 
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98> [^aH 23] N-[4-(N-*|E.^-a1 ?}v}2.<£ t!{l^)3jl^][4-^S.^3£ll^]7>s^-Alo>plH.^ *q 

^]^3L, s£X\d\) *l-8-SH ^#(13. lg, 46%Mr al^llS. 

oo> TLC(^^im:^<i = 1:1); Rf = 0.55 

01> 1H NMR(DMS0-d 6 ) : 811.23(s, 1H), 10.40(s, 1H) , 9.03(s, 1H) , 7.92(m, 4H), 7.83(d, 

1H, J = 7.8Hz), 7.48(d, 1H, J = 7.8Hz), 3.20(s, 2H), 2.50(m, 2H), 1.51(m, 2H), 0.95(m, 
3H). 

02> 24] N-[4-(N--&lS-^l ^^)5|l^][4-ol i ii=S.€^ 1 d]^>S.^^l <5 > i:i l^ 

# *ll£|*>JL, -g*H 6^ ^^^V ^-i- a}-8-*H s.^#(H.lg, 43%)^: MIS 
04> TLCG^H't:^ = 1:1); R f = 0.50 

05> 1H NMR(DMS0-d 6 ) : 611.20(s, Ifl), 10.41(s, 1H) , 9.05(s, 1H), 7.93(ra, 4H), 7.81(d, 
2H, J = 7.8Hz), 7.48(d, 2H, J = 7.8Hz), 3.23(s, 2H), 3.01(m, 1H), 1.30(d, 6H, J = 
6.9Hz). 
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6> [^H 25] N-[4-(N-«1S.^Al ?}v}3.<£ ^llD«] [4-^€3m]^4*W*l^ *flS 

■i- ^a]c| 74 ^-a- *l-8-*H ^#(11. 9g, 44%) -i: 

8> TLCCs^^:^^ = 1:1); R f = 0.53 

,9> !H NMR(DMS0-d 6 ) : U.22(s, 1H), 10.40(s, 1H), 9.07(s, 1H), 7.91(m, 4H), 7.83(d, 2H, 

J = 7.8Hz), 7.52(d, 2H, J = 7.8Hz), 3.19(s, 2H), 2.49(m, 2H), 1.60(m, 2H), 1.41(m, 2H), 
0.95(m, 3H). 

o> 26] N-[4-(N--&1H.s-a] 7>B>S.«g ^l^)^^] [4-tert-¥-€^l^]^4^1 ^1 = ^ 

all 2: 

* ^l^ji, iAldfl 84 -g-Htb *>-8-*H ^#(12. Og, 42%)* j1*I|3. 

i2> TLC(^5MI^:«Q4!: = l:l); R f = 0.51 

13> lH NMR(DMSO-d 6 ) : 11.22(s, 1H), 10.41(s, 1H), 9.06(s, 1H), 7.91(m, 4H), 7.83(d, 2H, 
J = 7.8Hz), 7.52(d, 2H, J = 7.8Hz), 3.20(s, 2H), 1.25(s, 9H). 

14> 27] N-[4-(N--&l=^l «lim)3im][3,4-^^^2ll^]^54Alo>pl^^ 

all 2: 
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* ^^*>JL, ^AHl *>-§-*M ^-^#(11. 9g, 44%)-£- ul^lS. 

6> TLC(^^1€:^^ = 1:1): Rf = 0.52 

7> 1H NMR(DMS0-d 6 ) : 811.20(s, 1H), 10.41(s, 1H), 9.05(s, 1H), 7.92(m, 3H), 7.80(d, 
2H, J = 7.8Hz), 7.47(d, 2H, J = 7.8Hz), 3.21(s, 2H), 2.48(s, 3H), 2.44(s, 3H). 

.8> [^*H 28] [4-(N-*1=4=-a1 ^>w>J2.^)^li]-N-1!a^lE.^ ^2 

i=. ^i^JL, 13*1- U"^* *>-8-«H ^#(11. 8g, 46%)* JL^IS 

*°> TLCC^tHIL:^ = 1:1); R f = 0.51 

21> 1H NMR(DMS0-d 6 ) : 811.21(s, 1H), 10.29(s, 1H), 9.10(s, 1H), 8.01(m, 4H), 7.60(m, 
5H). 

22> C-gAH 29] [4-(N-*]S.^l 7>w>S. < a)5fl^]-N-[4-^M3l] 1 d]^>=-^l 0 > i:i l^^ 

24> TLCC^^im:^-^ = 1:1); R f = 0.49 
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5> 1H NMR(DMS0-d 6 ): 611.20(s, 1H), 10.32(s, 1H), 9.11(s, 1H), 8.10(d, 2H, J =7.8Hz), 
7.98(d, 2H, J =7.8Hz), 7.80(m, 4H), 2.44(s, 3H). 



:6> [^aH 30] [4-(N-«1S.^-Al ^VS.^)^^]^-^-^^^)^]^^ 0 ^!^ *fl^ 

A}-g-^ ^sq*>JL, ^a]^ 132}- a>^H ^*(H.6g, 43%)* ZL 

!8> TLC(^aJHI = 1:1); R f = 0.49 

J9> 1H NMR(DMS0-d 6 ): 611.20(s, 1H), 10.32(s, 1H) , 9.10(s, 1H), 8.10(m, 6H), 7.90(m, 

2H), 2.42(s, 3H). 

30> [^AH 31] [4-(N-*|S.«M ^>HVS. t a)^^]-N-[4-^^^1^]^^-Alol- 1 nl^^ ^ 

3i> teA> rflAjofl fit ^l^lS-^^H, ^ 4-^lt te^HH 31 4-<H|^^^* 

^l^JL, ^AHl 1^ »g-lg* A>-§-*H S.^#(12.8g, 45%)* 3- 

32> 'TLC(2:A>6(|^:^|A> = m); R f = 0.51 

33> 1H NMR(DMS0-d 6 ): 611.20(s, 1H), 10.33(s, 1H), 9.09(s, 1H) , 8.12(d, 2H, J = 7.8Hz), 
7.97(d, 2H, J = 7.8Hz), 7.81(m, 4H), 2.53(m, 2H), 1.42(m, 3H). 



34> [-gAH 32] [4-(N--&l^Al ^>w>2.<a)sfl 1 d]-N-[4-HS.^3|l^]7'VH4Alo>Pl = S] 
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A>-g-3Hr ^l^^al, ^*H1 1^- A >-§-*>^ ^-^#(11. 6g, 39%) ^ 

36> TLC(^^1^:^}^> = 1:1); R f = 0.53 

37> lH NMR(DMS0-d 6 ) : 511.22(s, 1H), 10.33(s, 1H), 9.10(s, 1H), 8.13(d, 2H, J =7.8Hz), 

7.96(d, 2H, J = 7.8Hz), 7.88(m, 4H), 2.46(m, 2H), 1.50(m, 2H), 0.98(m, 3H). 



38> [^aH 33] [4-(N t ^S^-a] 7>w>s.<^)3i|l^]-N-[4-oliLHS.^5ll^]^V=4^ 0 > p l^-^ *H 

2: 

A>-g-^ a* *fl^>JL, I3f ^<g^ Al-g-*H s.^-l-(12.2g, 41%)^: v] 

40> TLCC^^]^:^!^ = l:l); R f = 0.51 

41> 1H NMR(DMS0-d 6 ) : 811.20(s, 1H), 10.31(s, 1H), 9.11(s, 1H), 8.11(d, 2H, J = 7.8Hz), 

7.99(d, 2H, J = 7.8Hz), 7.81(m, 4H), 2.99(m, 1H), 1.30(d, 6H, J = 6.9Hz). 

42> [>g*H 34] [4_( N --8rl^Al ^l-2.^)^^]-N-[4-Ym3ll^]^4^ c: >> i:i l^^ *flS 

A>-§-*}^ ^ ^ll^^ZL, 132f AV-frSM ^#(12. 8g, 41%) # J7 
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4> TLCC^^im:^^ = 1:1); Rf = 0.51 

:5> !H NMR(DMS0-d 6 ): 6U.21(s, 1H), 10.33(s, 1H), 9.13(s, 1H), 8.13(d, 2H, J = 7.8 
Hz), 7.95(d, 2H, J = 7.8Hz), 7.88(m, 4H) , 2.50(m, 2H), 2.00(m, 2H), 1.48(m, 2H), 0.95(m, 
3H). 

\s> 35] [4-(N--&1^a1 ?>w>2.<a)sll^]-N-[4-tert-^-m^^]^^l 0 > TI l^ 

€* *>-§-«Hr $]3\%}5L, 1^1- ^^tt *>-§-*M ^-^-i-(12.8g, 41%)* «H 

t8> TLC(S^]€:^!^ = I'D: Rf = 0.51 

19> lH NMR(DMS0-d 6 ) : 511.21(s, 1H), 10.31(s, 1H), 9.10(s, 1H), 8.15(d, 2H, J =7.8 
Hz), 7.94(d, 2H, J = 7.8Hz), 7.85(m, 4H), 1.40(s, 9H). 

50> [^H 36] [4-(N--&]H.s.Al ^V2-^ )^ll^]-N-[3,4-rq ^ ^d]?}^*}*}*)^ 

5i> rfl-tlofl 5.ii ofl^ 4-^Hii was^l^lH tflAlofl 3,4-^ 

^ A]~g-*}^ ^ 14- ^-g- *}-8-«H ^#(11. 6g, 43%)* 

52> TLCC^^]^:^!^ = 1:1); R f = 0.49 

53> !H NMR(DMS0-d 6 ) : 6 11.20(s, - 1H) , 10.30(s, 1H), 9.11(s, 1H), 8.10(d, 2H, J =7.8Hz), 

7.98(d, 2H, J = 7.8Hz), 7.84(m, 3H), 2.46(s, 3H), 2.42(s, 3H). 
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4> [^aH 37] [4-(N-*]S.^l ^>2.«^)5il^[]-N-tf[l^-N-^l3o>nl^^ >fls 

10^1- y <^* *V8-*H ^#(12. Og, 40%)^ JLx])S. <£&t}. 

•6> TLCC^^l^:^-^ = 1:1); R f = 0.51 

i7> !H NMRCDMSO-de): 8 11.21(s, 1H), 10.29(s, 1H), 9.10(s, 1H), 8.01(m, 4H) , 7.60(m, 

5H), 3.20(s, 3H). 

*► [^aH 38] [4-(N--5l^A] ^>w>s^)5il^]-N-^^-N-[4-^m5|] 1 d]7'>^-4A]<=»H^5] 

59> 2951 ^#'#3H*| <2^r ^ 4-[(4-^im3ll^)^MS-^]te^olH» A>^-*H 

104 ^Qtt ^-i: A>-g-^H ^#(11. Og, 39%)^ v]q<i\ JL^S. <£9X^. 
30> TLCGl^Hlli:^ = 1:1); Rf = 0.51 

31> lH NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.39(s, 1H), 9.11(s, 1H), 8.11(d, 2H, J = 7.8Hz), 
7.98(d, 2H, J = 7.8Hz), 7.91(m, 4H), 3.20(s, 3H), 2.50(s, 3H) . 

52> [^Alof 39] [4-(N-*l 3=^*1 7Vw>2. < a)^^]-N-^^-N-[3--Dll^2il^]7>=4^1 0 > 13 l^- s 1 *ll 

63> ^a]o|| 30fi] t&1K<%*\ *fl€ 4-[ (3-^ M ^D^KE.^] €^°fl *V-§-«H 

<fi*W 104 ifl-ig* ^#(11.0g, 39%)^: d]^ jlSflS. ^ft^. 
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•4> TLCC^^llJ:^ = 1:1); R f = 0.51 

;5> lH NMR(DMS0-d 6 ) : 611.21(s, 1H), 10.30(s, 1H), 9.13(s, Ifl), 8.10(m, 6H), 7.88(m, 
2H), 2.50(s, 3H). 

i6> [^aH 40] [4-(N-*|H.^Al 7MS.^)5fl^]-N-^]^-N-[4-^^5il 1 d]n^-4^ <i > 13 l^^ *0 

2: 

>7> ^X\6\] 31$ v||^J 4-[(4-^^^^)^V«>S-^]te^6lH» A}-g-T5><*| 

^^Ofl 1Q3 \. A>-§-§>^ ^#(12. Og, 40%)* MIS 

58> TLC(sA><^ig:*3}A> = 1:1); Rf = 0.55 

59> lH NMR(DMS0-d 6 ): 611.22(s, 1H), 10.33(s, 1H), 9.10(s, 1H), 8.13(d, 2H, J = 7.8Hz), 

7.97(d, 2H, J = 7.8Hz), 7.89(m, 4H), 3.20(s, 3H), 2.46(m, 2H), 0.98(m, 3H). 

70> 41] [4-(N-«1S.s.Al 7>w>s.<a)5|l^]-N-pfl^-N-[4-HS^2i}^]7> = 4^ 0 > i:i l^^ 

7i> ^X|6)] 32^) ^THH ^ ^ 4-[ (4-SSlJ| Td)7>ti}:5L^M2:*lHH» *Wr*\r 

<^ 4JaH lOozf ^^t!r ^-fc AV-g-^H ^-^#(12. 8g, 41%)-i: -2*115. £58^. 

72> TLCCs^im:^^ = 1 = 1); Rf = 0.55 

73> lH NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.31(s, .1H), 9.13(s, 1H), 8.12(d, 2H, J = 7.8Hz), 
7.96(d, 2H, J =7.8Hz), 7.89(m, 4H), 3.20(s, 3H), 2.46(m, 2H) , 1.50(m, 2H), 0.98(m, 3H). 
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74> [^|oj) 42] [4-(N-*]i=-IfAl 7M2.<a)^^]-N-^im-N-[4-^l4i=S.€sim]^4Al <: »>i 3 l 

-EL 2) ^2: 

75> 33^ ^ #tHH ijfl^ 4-[(4-^l4iHS.^5|l^)7>y>2.^)^S^olH» 

^Hl 10^- ^* ^>-§-*H ^#(13. 2g, 44%)^ m^S. <£&^. 

76> TLC(^^1^:^!^ = 1:1); R f = 0.51 

77> m NMR(DMS0-d 6 ) : 611.21(s, 1H), 10.32(s, 1H), 9.15(s, 1H), 8.10(d, 2H, J = 7.8 

Hz), 7.94(d, 2H, J = 7.8Hz), 7.83(m, 4H), 3.21(s, 3H), 2.50(m, 1H) , 1.32(d, 6H, J = 
6.9Hz). 



78> [^*H 43] [4-(N--&l^^l ^MSL^)4^]-N-^m-N-[4-^-m^m]^^l°H^-^ *H 

79> j£X\d)} 345] #7)1^ *\M 4-[(4-^-m^ 1 d)n«>S.^]^lSc»11olH» *>-8-*M 

104 *}-§-*M ^#(12. Og, 40%)^- ^1^^ Jl^S. <3&i=h 

80> TLCCS^^:^ = 1:1): Rf = 0.51 

81> X H NMR(DMS0-d 6 ) : 611.20(s, 1H), 10.33(s, 1H), 9.14(s, 1H), 8.12(d, 2H, J = 7.8 

Hz), 7.95(d, 2H, J = 7.8Hz), 7.84(m, 4H), 3.22(s, 3H), 2.50(m, 2H), 2.00(m, 2H) , 1.48(ra, 
2H), 0.95(m, 3H). 

82> [^AH 44] [4-(N-"&l^Al 7>w>S.^)ffH^]-N-^l€-N-[4-tert-^-m^]^]^^-Alo>PlJ= 
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•,83> -gAH 350^ ^ t£$}o\] pfl^ 4-[(tert-^^5iI^)?>«l-S.^]€S^^lH» A>-g-*|. 

^ -Si AH 10^ ^-o^ A>-g-SH ^#(12. 5g, 41%)^ ol^lS. ^ft^r. 

:84> TLCC^^im:^!^ = 1:1); R f = 0.51 

585> ^ NMR(DMS0-d 6 ) : 611.22(s, 1H), 10.33(s, 1H), 9.12(s, 1H), 8.11(d, 2H, J = 7.8 
Hz), 7.96(d, 2H, J = 7.8Hz), 7.84(m, 4H), 3.20(s, 3H), 1.24(s, 9H) . 

•86> [^a]<^1 45] [4-(N-^1^a1 7>w>s.<g)s|l^]-N-t I ll^-N-[3 ) 4--cl^^5|l^]^>3^-Al6>T I l^ 

!8?> ^x\d\) 353 t&^H-M 4-[(3,4-tHM^)?W£^Ms^°lM a>-§- 

^H 103]- ^<g^r «<H^-g- a>-§-*H ^Irdl.Og, 39%)^ al^flS. ^Sft4. 

!88> TLCC^^l^^AV = i:i); R f = 0.51 

J89> Mi NMR(DMS0-d 6 ) : 511.20(s, 1H), 10.30(s, 1H), 9.11(s, 1H) , 8.11(d, 2H, J = 7.8Hz), 
7.95(d, 2H, J = 7.8Hz), 7.94(m, 3H) , 3.20(s, 3H), 2.53(s, 3H), 2.50(s, 3H). 

!90> [a]-^^ l] eflE^cqAV ^ 

!91> <# 7 ] ^A]^ 1-453- -^-B) <£-8r §1=^A> ^^i-^jXJ- ^-g-^] sfl 

!92> ^ ^-^^l^-Cplasmid), pECE-RAR alpha ^ pECE-RAR gamma tt ^^(Mol. 

Cell. Biol. 1996, 16, 1138-1149H ^l*fH ^S^^r. RARE reporter 1 ?! RARE-tk-Luc^ 
b-RARE-tk-CATS.-r-B.-l RARE ^ (fragment)^ pGL3 H^Hl 7}£ ^ (Luciferase 
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basic vector)^ ^9X^. CV-1 ATCC(American Type culture collection) £.3. 

^ £$4. ^l^^r 2.5%^ -^Eflo r H^sM f-fHel DMEMCDulbecco's Modified Eagle's Media) 
«fl^7> l-^&l^ 96^- ^^:tifl^7l(96-well raicrotiter plate)<*)l CV-1 5,000 4^/^ 

(well)°l ^ti^rSi^r. 24*1# ^sKf LipofectaminPlusCGIBCO BRL, grand 

island, NY)* ^l-g^M pECE-RAR alpha (10ng), pECE-RAR gamma (10ng)» ^S.^ l-e^lJ= 
(reporter plasmid, lOOng), ^1 t^Hl (beta-gal actosidase) ^ ^(100ng)» ^ 

^^(transiection)*!^. 24^^ ^ ^ #7l i~45^ *U=-I^^ -fK£*!l , 313* 

^ 10~ 4 f^-SS. ^Bl^-Jl el]B)^^AV# ol^rf loafl ^ ^3E.<£ 10" 5 t^£S 24*1 

:93> 



55-39 



* 



293>iSBIo020401 



2004/5/28 



IS. 1] 





-<3 KAK alpha 


RAR gamma 


» 3 


4 RAR alpha 


^X|5jefoMI 
RAR gamma 




1000 


5000 


41 A lo|] 22 


17500 


11200 | 




2500 


6000 


4f A Hl 23 


13920 


11300 




25000 


10000 


41 *M 24 


12900 


10700 


4l*HI 1 


10000 


12000 


4l A MI 25 


18900 


10600 


2 


12000 


11200 


26 


23500 


12000 


4J-N°11 3 


11600 


10000 


41 A H1 27 


23100 


10700 1 


A|A|o)| 4 


12000 


12300 


4i*Hl 28 


13900 


nooo ; 


41 5 


18000 


11000 


29 


14500 


11300 


4[*M 6 


14500 


12300 


^*H] 30 


16700 


11200 


*[A|o}| 7 


12000 


11700 


4W1 31 


19000 


10300 


4!*M| 8 


10002 


12000 


<M*M| 32 


17500 


10400 


41 *H] 9 


12000 


12000 


4J A MI 33 


18700 


10100 


4WI 10 


14500 


11300 


41 ^Ml 34 


14300 


11200 


4>*HI 11 


12000 


11200 


4WI 35 


14300 


11211 


4!-*HI 12 


18000 


10300 


4[*l c 'l] 36 


14500 


11200 


41*H1 13 


14500 


10400 


41 A M] 37 


12300 


11212 


^ahi 14 


12300 


11200 


41 A H] 38 


13200 


11123 


4l A MI 15 


12400 


11700 


4W1 39 


12200 


11700 


41 A l °1| 16 


12900 


11400 


-4JA|d|| 40 


| 15500 


11200 


^^Ml 17 


10020 


11200 


4i*MI 41 


14500 


12100 


41 A M] 18 


12200 


12300 


4H°fl 42 


12300 


11212 


4J<M<*1] 19 


13000 


13200 


41*1 31 43 


13400 


12210 


41 A H1 20 


12100 


11210 


41 A l °fl 44 


12400 


12130 


^IA]0|| 21 


13200 


12100 


41*1 <>fl 45 


14500 


12300 



el]E]^oi= *H^* <£ ^ &&t}. 
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!97> ^-SH-^SC fibroblast)* 24 *(wellWI 1 ^ ^ 10 5 7fl^ ^(seeding)*}^ 90% ^S. 
*\1k wfl^rSS^. °1* 24Al^> ^-1^ DMEM «fl*l3. *fl<£tb ^ «fl^Hl ^ 

^ #7] i~45^ ^^KKt -fK£*im, 313^- ^ ^Bl^^j^ lO- 4 ^^§> 

31 24^1^- ^o> C0 2 t>fl<#7HH afl^rSW. o}^*\ A^ofl o. ^(1) ELISA 

(procollagen typed))* °l-§-* r °3 H.S.#Br^l (procollagen) ^ ^<^^-» iL&tf. ^ ^ 
3f# ^ 23. M-E^ifl^o.^, til^e)^ 100 AS. tfl«l* ^°li=r. 

!98> is. 2] 





1MS*W 








100 


-MAM 22 


123 




120 


-|!A|6j| 23 


112 


3)E]i^AJ. 


125 


-HAM 24 


121 




105 


AMI 25 


132 


^^1<^| 2 


118 


-MAM 26 


121 


-±!A|oj] 3 


120 i 


41 AMI 27 


109 




119 


*}A|o}] 28 


108 


-*JA|o)| 5 


125 


*JA|6)| 29 j 


111 


oil 6 


124 


*JA|6|] 30 


121 


AjA|6]| 7 


109 


-MA|<m 31 


121 


-el A M1 8 


112 


-^AMI 32 


109 


9 


120 


^a|o)| 33 


105 i 


; ^^Hl 10 


122 


-MA|^1 34 


108 


11 


117 


^a|61| 35 


115 


•a^H] 12 


| 115 


^A^l 36 


116 


-£*H 13 


112 


^A|o^| 37 


108 




120 


-M a| 38 


121 


•±IA|6)| 15 


111 


^a|c^| 39 


112 


4! *M 16 


! 130 


*Ja|o}| 40 


107 


^]a|6|| 17 


120 


•MA|<^| 41 


109 


^ 18 


122 


^A16)| 42 


110 


19 


131 


-MAM1 43 


121 


•«*1<4| 20 


121 


•*JAM| 44 


127 


^A|o}| 21 


120 


-MA|6j| 45 


122 



!99> [Xj^ofl 3 ] #a)-7fluM-*|| ^ 3*0 Jl^ ^ 
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00> #71 1-45S. JfB| ^H-^#-t> -B-^^m^ ^^6}*] W§ *\ni5-$r xSfl 

oi> aH8£- 2.5%£| -f ^fl6> ^13M Utt^I DMEMCDulbecco's Modified Eagle's Media) wfl*|7> 

96* ^^1)^71 (96-well microtiter plateH ^-fr^a* 5,000 ^/* 

(well)°l ^31, 90% nfl^l Hfl<3=«H|th n ^ ^3 DMEM «fl*HH 24*171 

afl^tt cf^-, DMEM *fl*H #7] ^]dfl 1-45^1 *]^#^V -frH^I , 31^ $ 

5llB|^#^; 10-4 24^m ^, AflXUfl^-fr ^^VS^. 

02> *q$:g ^^ufloj:^ #^^0.3. ol-g-7}^-t!r ^Bl-TflM-cHl ^7l^(nl^- o>^#sM-A) 

°l-g-*H #^7fl^Hl ^ ^*>S^. ^ 12> ^Tll^^l ^17> 5^*> 

Tfl S.3L^ 96-* ^(96-well plateH *Bfl€ -HIS. yfl 0 ^^: ^ 3*1 ?> -^-^l ^ 

;03> 3 a1^ Jpi ^#0] 2 *> #51-^1 96-* ^*(96-well plateH ^#JL ^1 

15^- * %H>|-fi-*M* *#<H -a^-H 15^r?> -fMM^jl, r%X\ 

1M %#^§: ^ **l*l7H*l ir^* 5M ^*S2l ^£^1 

i04> ic^^^r cc)^ ^(96-well plate)^ ^Tfl* 405nm<HH ^ 

3*HauL, *>7l H Sl*fl ^7\Mo\7\)S>\ ^JJ§3E» Tfl^^tf. *M 

^1 ^ ^ Sfli^ AflJLUfl^^l ^-g- tflS^^S 

!05> 

[*r^H 1] 
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I06> Afl£6U^S| ^Tim-OHI ^ m a 3 6\] T^lfl^O.^, ^ 

^*\] ^tb ^-£^1-^ in vitro <*(M #^711^-^1 ^fl^-i: ^Kl^ 

t07> [ S 3 ] 









^ 


i i l 


100 


-y<M«fl 17 


78 




85 


-£2*1^1 18 


87 


■ 1 1 — — 1 l_L 


60 


^ Al cdl 19 


fi7 


-±)A|ofl 1 


78 




77 


-H^Hl 2 


68 




83 


3 


80 


-sJ A l 22 


81 


4JA|6|| 4 


78 


23 


85 


-^H) 5 


79 


24 


90 


6 


85 


Q*\<*\ 25 


68 


^A]oj| 7 


84 


4J*M 26 


70 


-H-N^l 8 


90 


^A|6i| 27 


87 


-M^HI 9 


65 


.*J*H] 28 


78 


^^H| 10 


64 


-M^HI 29 


77 


ii 


70 


*L*]<*} 30 


| 88 


^*H1 12 


72 


31 


78 


13 


79 


32 


81 


14 


80 


33 


j 83 


^^H] 15 


81 


34 


| 79 


-|J*H1 16 


78 


-M^M 35 


87 


17 


70 


^A|<m 41 


8.1 


41 18 


68 


42 


80 


-SW«H 19 


77 


*J *| °1] 43 


76 


-^Hl 20 


76 


<fel*M 44 


77 


*L*H 21 


70 


45 


75 



[Al^ofl 4] <t 51-^^1 *M *H ^^11 S.¥ ^ 

^-71 ^aHI ^-Bl ^jel^HK): o^^o} |e). iE |o}^ ^ xm^-jr efl 

^ ^ e^^AV^ tiling ^^o^rf. 
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io> 



2. 5%^ -f Eflo> %%o] ^k-frQ DMEMCDulbecco's Modified Eagl 



e's Media) «fl*]7> 



^SJlfe- 96^- 38*ifl«*7l(96-well microtiter plateH ^-fr°Ml^» 5,000 ^l^g- 

(welD^I S\5.^t ^3-, 90% ^Sl *}^r ufl7>X| tifl^^t)-. ZL ^ yfl^]^ 24^m 

31, ^-m^ *«*H ^"71 ^ofl 1-45^ ^^H^tt -fr3E*(|, ^ 5flEl^olA>^- 

10-4 -g-^S. 24*1 # ^s)t!r ^, -MlSHfl^-fc- 

Hl> *fl<^ AfliUfl^-i. ^-^^0.5. <t^Eflo>^ ^7)7-(v]^ 6H»W 

711 £3L€ 96-^ ^(96-well plate)°fl *fl$l€ wfl 0 ^^^- ^-0. 3*1# # 

;i2> 3a]^> ^r^^o] 2*> t^i'Q 96-^- ^^:(96-well plateHl ^#31 tJ-A] 

15^-^1: ^r-g-^m^-. 15^- ^ M^-fr^!-^ ^6\]X\ i 5 %-# -fr^Al ^ ji , t^-A] 

•,13> ^^r^^r ^ 96-^- ^(96-well plate)^ ^Ml» °l-§-^>^ 405nnHH ^ 



!14> 



H^r^H 2] 
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315> Afliofl^tfj <g^B|)o}.^ i£^o] ^-g^ ^ 4 ofl ^ifl^Jl, ^- 

^ ^t!: *ll=^KK> -fKE3l#o] in vitro <HH <Q^n*}*\] *|*R^a- ^ $1 

^« ^«fl¥^r ^s^o} ^8^* 100A3. *H tflti]^ ^H^. 

316> 4 ] 









<ieJ->;e||°MI i£ 




100 


-^Ml 22 


86 




88 


23 


87 




68 


•t^M 24 


79 


^A|oj] 1 


79 


*JAM] 25 


70 


2 


78 


26 


69 


^Hl 3 


69 


27 


63 




70 


28 


70 


5 


78 


-M-*|o)| 29 


71 


6 


79 


^^Hl 30 


79 


*S*\d\\ 7 


77 


31 


80 


8 


69 


32 


69 ( 


9 


67 


33 


87 


-SHU 10 


80 


34 


90 


11 


84 


35 


78 


*H«I 12 


75 


•s A l °3| 36 


76 


13 


76 


^^H| 37 


81 


AjA|e^l 14 


77 


38 


80 


15 


82 


*L*|«*| 39 


83 


<SH<4| 16 


79 


41*1 °!| 40 


87 


*|A|oj| 17 


80 


•M^MI 41 


87 


•*!*H1 18 


78 


-^M 42 


. 78 


*M>|«| 19 


79 


-M^MI 43 


77 


*L*]<4 20 


82 


*|A|6]| 44 


87 


21 


80 


-MA|<^| 45 


80 



B17> 



318> 1) Al^Wj-^ 
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Ji9> ^ s.77] 46 ^>^* <>l-g-*H, ^ -^33 *hfr * 3= 2.5cm>2.5cni ^ 

1-45^ J^Ni 1% -§-^(-g-pflS.^ l,3-^^^l#&l€-:^^:# =7:3 0.5m^ SL^S}^. 

SLitb *1 24 ^ 72 a] ;£ ^ofl ^^Hr 7>3 t Jf^ ^ ^.o) 
■fHF"* «:*r£i^, 3 ^-#-§-3 ^7}^ ^3 ^^1^7l§"^- ol-g-s}^, ^-7] S. 5 

$20> SE^t, ^7V^3-°11 W *R- A 3 ^5L3 ^^l^^-S. AV-g-3^- Draize^ 

P. 1. 1. (Primary Irritation Index)3 ^r^r , =L s)]^ Aj-sf 
wlHSH ^>7] 3. 6^1 q-Bf^^rf. 

52i> [& 5] 







1) ^ 

7>3 




0 




1 




2 




3 




4 


2) 


fcj, is/ 6^ 


0 




1 




2 




3 




4 
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IS. 6] 





P.I.I. 


*— O 




P.I.I. 


* — O 




1.830 




23 


0.568 




i ; 


0.375 




24 


0.765 


1 1 1 


-^Hl 2 


0.345 




25 


0.234 


1 1 1 


^*H1 3 


0.375 




^!*H1 26 


0.456 






0.350 




4L*1<*0 27 


0.567 


i i i 


^*H1 5 


0.375 


i i i 


4i*H] 28 


0.678 


1 1 1 


-M^HI 6 


0.315 




29 


0.245 


1 1 1 


^a]^1 7 


0.312 


1 1 1 


30 


0.456 


I I 1 




0.330 


1 1 1 




0.456 


ii i 




0.470 


I I 1 




0.567 


i i i 


10 


0.410 


1 1 1 


^*H1 33 


0.145 


III 


-s A | °3| 11 


0.500 




-M^HI 34 


0.546 




^|aj] 12 


0.231 




-MA|«=H 35 


0.367 




13 


0.789 




*UH] 36 


0.987 




*JA|d|| u 


0.567 




-SH«fl 37 


0.900 




15 


0.123 




^J^o}] 38 


0.345 




^A|o^| 16 


0.321 




39 


0.367 




<yA|ol| 17 


| 0.223 




40 


0.468 




^^Hl 18 


0.421 




-M^Hl 41 


0.342 




-H^M 19 


0.321 




42 


0.234 


j W^ j 


^*H1 20 


0.321 




43 


0.331 




<SH<=fl 21 


I 0.423 




*M|6|] 44 


0.412 




•€*H1 22 


0.321 




-*!<*)] 45 


0.321 





^h^l ^^M, * ^<H1 ^tb *|S.^4H3: -fr£*||7> ^Hfl^ 2.^ 

^ wi^H ^ 7fl^d ^-tt ^r^^-s -M^M^is., SMUH -f^r^ ^Jf^ 



[Al^H 6] 

^3 7"Ho> ^(guinea pig) 20 *>33 - ^ l2 .^ cf^-, jl^7]S. ^ ZL^ 

*Ka, ^ <$«H 2cm>2cm^ ^£.3. AA 3^^j -f^ ^V^: tfl 
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S *}JL, ^ =?q& t24 ^ cfls^S ^^(vehicle; 1,3-^f 

^^#^#:ofl^ =7:3 AV-g-)!-, tfla^g. o.l% 8-M0P(methoxypsoralene)* 

-S*H 1~45^ *|£JKtei -fri^S = 7:3^ -§- 

-8-*H# 1 %(w/v) -g-<^ 4^ 50^ 5-^>7fl £i-S>^tq-. 
26>- 30^ ^3if ofl ^ JL^S. ^*>J1, ^l(Waldmann) 

» UVA(320~380nm)S ^ lOcm^l 71eH1a1 ^ ^M^7> 15 J/cnM *H 24 

^rf. o}^ 24, 48 ^ 72 ^13: ^3f Jp. 7H<>r 3r)-^- aV-g-^- flr**^-^ . ^ 

^ ^7Kr ^-71 a 5«^1 trj-e^ ^HVaif z]-zj- 0-4 ^^-&>ol, ZL ^« 

27 > jg 7 Rr 24, 48 ^ 72*12: ^ ^ofl Zj-z} ^*>$t* ni| 7># ^ 

^^H, §]-7i 34 ^-o] tf|-JMR- *|^( Irritation index)* ^ ^r^-, ^> 

71 4^)1 £)*H ^-iHrS^r. n ^*r» S 7*11 ^B^fl&tr. 

28> [^^j 3] ^# s^^R- ^(Irritation index) 
29> =(2^*1^ 3Jt||# + *1^ ^tfl^)/^-#^ 

30> [^«H1 4] *l^(Phototoxic index) 

3i> =(UV# 24 Jf^A-^ ^^R- ^(Irritation index of UV irradiation 

site)) -(ti]-2:A> Jf^A-^ ^-1- sl^Vq- *l^r( Irritation index of UV non-irradiation 
site)) 
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32> [s. 7] 











#4=.^ 




^H) 1 


0 




•MA|ofl 24 


0 




^ld|| 2 


0 




25 


0 




^^H] 3 


0 




-S*M 26 


0 




4 


0 




27 


0 




^Hl 5 


0 




-M^dii 28 


0 






0 




<4JA]<fl 29 


0 




-SMI 7 


0 




-M^Hl 30 


0 




^H] 8 


0 




-S AH 31 


0 




*[A|6]| 9 


0 




^A|ofl 32 


0 




; 10 


0 




^a|6|| 33 


0 




ii 


0 




-41*1 <>1| 34 


0 




-tt-M«u 12 


0 




35 


0 




-M-^HI 13 


0 


«i-wa 


-a^H 36 


0 






0 




-a*i«A 37 


| 0 




. 15 


0 




-41*1 <mi 38 


0 




-SHI 16 


0 




-m^hi 39 


0 




17 


0 




^Alc^i 40 


0 




e| 18 


i o 




•M A H1 41 


0 




-|M16|| 19 


! 0 




-a^lofl 42 


0 




j <*UH] 20 


I o 




-M^l^l 43 


I o 




21 


0 




-JJAldfl 44 


0 




^^Hl 22 


0 




45 


0 




^a]o)| 23 


0 











; 33> ^-71 S 7^ ^ <g 9X^ Qo), ^"71 <£X\<q *H2:tb ^l^^ tt 

£*HM X|^7> OAS. t+T^tf^, <gm6 S ^§H3°1 ^ O.S 7l^<?l 

o.5 j±4 ^ ^ ^i<g^ ^ sa5a^. 



!34> ol^Ai ti>sq- ^-o] ^ ^ofl *\B.*t#<& ^^^AV ^-g-^H 

^7\W>M, ^^no\^ ^-t- ^*ii*Kr a^- 
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#71 ^ ^ofH, Rj £ R 2 ^ Ci-io^ «M SL^r C 3 - 6 ^ <M 

R 3 ^r CONH, NHCO, CONR5, S^r NR5CO °H , R 5 ^r ^ £^ Ci-10^ £ 

R4^ -(CH)n- n = 0, l^tf. 

[^^8- 2] 

N-[4-(N- *1=^1 7>w>S^ ) s)l ^ ] i^oH JE. , 
N-[4-(N-*lS.^-Al 7>H>5.<a)*H^] [4-pfl M^l^l^lH, 
N-[4-(N- *|S.*M 7>«>S.^ )*|^] [3-^1 M ^]^>s ^.Al o^e., 
N- [4-CN--&1 £. ^ a] 7}*}3.<£ )sfl ^ ] [4-<*fl ] 7> s 4*1 o>pl r= , 

N-[4-(N- -SlS.^-Al 7'>wVa^)3ll^][4-^^sll 1 d]7l-s4Alo>PlH., 
N-[4-(N-«l = ^-Al ^>h>£^ ^] [4-o] iHS^^l ^ ] 7>s ^.Al o}p! = , 
N-[4-(N--&lS.^-Al ?>13>S.^)5||^] [4-^-1 5)1 ^ ] a] o}m) j= , 
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N-[4-(N- ^VS.^)5il^][4-tert-^-€^^]^4^ c 'M^. 
N-[4-(N-*l H *M 7>w>2.«^ ) sfl v| ] [3 , 4-x^ ^ ^ ^ ] 7]- s ^-a] oj-nl j= , 



N- [4-(N-«l H-^-A] 7>w>S^ ) sfl ^ ] -N-^il c t 

N-[4-(N- ^l^^l ^>w]-a.^)sll^]-N-^ll-[4-till^5il^]^ = ^-Al6>plc > 

N- [4-CN--&1 = ^ *\ 7>w>S.<a ) 5fl ^ ] -N-^im- € ^11 ^ ] ?V A] j= , 
N-[4-(N- ^ti>S.^)4^]-N-^im-[4-o]l€^^]^^lo>pl^. > 
N- [4-(N-*| S-^-Al ^>13>S.^ ) sfl \£ ] -N-*f| l-[4-£S| 5)1 \| ] 9} e ^- a] o>n] e , 
N-[4-(N- *1 = ^-a] )3i|) ^] -N-^fl [4-^1 ^ 2. \i 4*1 d >"l=., 

N-[4-(N-«|E.^l ?M£^)5|l^]-N-it-[4-^i3Efl^]7l-H4AloH^ 1 
N-[4-(N- *1H.^-a] ^>wl-S.^)5ll^]-N-^^-[4-tert-^5|] 1 d]7l-s4Al^]^-, 
N- [4-(N-*l 7>w}s.«a ) 3*| \| ] -N-pfl ifl- [3, 4-x^ ^ \i ] o>n] e , 



N-[4-(N- = 7V«>S.^ ^ll€)^^][4-^ms|l^]?>s^Alo>Pls. f 

N-[4-(N- ^1 = ^1 7l-w>£<a ^l«)^^][4-<flMTd]^VS^lo>T3ls., 
N-[4-(N-*l^Al ^B.^ ^]^)5ll^][4-=S^2)l^]7>5^-Alo>nlH., 
N-[4-(N-«|S.4^Al fMS-y ^1 €)^l^][4-oliH.5.^5ll^] ^=^16^1=, 
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N-[4-(N- 1*1=4*1 9}*}5L<& ^1^)^^] [4-^-^3eH^]7>s^1o>p1^, 
N-[4-(N-*l = 4*l ^>2.«a ^l€)^^][4-tert-^-m5ll^]n^-^l <: »> D l^, 
N-[4-(N- *1=4*1 7>w>S.^ ^11^)211^] [3, 4-^pfl^sil^]^s4A]o].pl^ ( 



[4-(N-^l = 4*1 ^V«>S-^ ^ ]-N-teoH = , 
[4-(N- ^1=^1 7]-w>a.«a)5il^]-N-[4-^^5|]^]^^l ci > T3 l^, 
[4-CN-^l ?}v}5L<£ ) ie)1 ^ ] -N- [3-^1 ^ ] ?>^4*1 d H =- , 

[4-(N- *1=4*1 ^>H>S^)5EH^]-N-[4-^€2H^]^^l d > D l^ > 
[4-CN--S1 B.^ Al ^s.^ ^ ]-N- [4- = S.^ s)l ^ ] ^4*1 o"M =- , 
[4-(N- ^JE1^-a] ^>i3>£^)5j|]^]-N-[4-ol4iHS.^s{|^]7'>s^.Alo>trlc , 
[4-(N-*l = 4*1 7>W>a<a ) 5fl ^ ] -N- [4-f M ^ ] 7} =4 A] o>nl j= , 
[4-(N- *1=4*1 7M2.^)4^]-N-[4-tert-^-^5ll^]7>s^.Alo>PlH., 
[4-(N-^l = 4*1 ?}v}3_<£ ) 3Efl ^ ] -N- [3 , 4-tq tfl iM ^ ] 7> S 4*1 d >*l =- , 



[4-(N-*| =-4*1 ^Va.^)^^]-^^! fi-N-feoH H. , 
[4-(N- *1=4*1 y>w>a^)^^]^-^«-N-[4-xfl|«3fl^]7|-e4Alc>tils. f 
[4-(N-*| =4*1 7>w>2.<a )*| €"N-[3-^l M ^] 7} = 4*1 o}v] s. , 

[4-(N- 1*1=4*1 ^VS-^)5ll^]-N-^m-N-[4-oimsim]^4*l <:> H^, 
[4-(N-^l =4*1 M ^]-N-^l m-N-[4-HS^ffll ^] 7>s.4*l °H =- , 
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[4-(N-*1^a] 7>wl-a^)5||^]-N-pl]^-N-[4-^-m3il^]^4^ <: »>^S., 

[4-(N- *|2=-SM 7>w>2.^)3ll 1 d]-N-^m-N-[4-tert-f-^5(l 1 d]7>s4A-|o>nlc , ^ 

[4- (N-*l H.^-X| y]-*} a. «a ) 3^ ^ ] -N-Hl €-N- [3 , 4-tq pfl ^ 5^1 ^ ] ^4^1 =■ 

3. Ol^^ ^6j)^ #13)^ %<$-jr ^SLSL *Hr *1=^AV ^-^1. 
[^^8" 3] 

-S-a]^ ^o"MJ= S^l-i: *ll2:*Rr #31; 

b) iSoHES] o}n)B. #31 J 

4i 

a) S-ic pfl^ ^eflHlNHB* wv-g-^l^ ^^}^e s^S-^ 3lsi?Kr #31; 

b) I^^HHSl o>p]h. ^-i- i^s. *l^*Rr #31; 

c) i^°Mn ^71 7> ^SO>p]S. s^-l-o] 7>^lJl 
b)1 = # 7 KHfr*||*H aflarffe #31; ^ • 
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